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Abstract

The unique geographical location on the northern edge of the Central Asian Gobi Desert and the southern tip of

the Great Siberian Taiga contributes to the diversity of lynx genotypes. Little research has been conducted on the

geographical distribution and population dynamics of lynxes in Mongolia. This article summarizes the findings of

previous studies on lynx biology and ecology.
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Introduction

Distribution and population numbers of eurasian
Iynx in Mongolia. Sporadic reports, such as
distribution records and statistical accounts on fur
trade in eurasian lynx (Lynx [ynx), are found in the
travelogues of traders and naturalists who traveled
through Mongolia in the 19th and early 20th
centuries as members of expeditions to explore
Central Asia.

Lange [1] and later Borodovsky [2] first reported the
presence of lynx in the Great Khyngan Mountains
in southeastern Mongolia, while Bannikov [3]
reported based on oral reports from locals noted that
lynx transmigrate from south and are exceedingly
rare in the Great Khyngan Range.

Kovalevsky [4] reported sighting lynx in Kharaa
river valley in Khentii mountains, Kozlova-
Pushkareva [5] noted the species as commonly
occurring on Tenuun river (Tetyun), in Delgerkhaan
mountain range and Erdene mountain region
along Kherlen river, Skalon [6] reported that lynx
occurred in taiga and surrounding forest edges in
eastern Khentii mountains, Kozlov [7] concluded
in his travelogue and research report that lynx was a
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common carnivore in the Khentii mountains taiga.

Based on reports of lynxes present along the Ider
River in Zavkhan aimag [8] and to the north in the
mountainous areas of Khuvsgul aimag [9][10],
Bannikov [3] concluded that lynx was commonly
occurring in upper reaches of Orkhon river, along
the main massif of the Khangai mountains and
further in unforested areas to the west, although
with lower population numbers.

It occurs in the Mongol Altai Mountains [11][12]
[13], in the Gobi-Altai range in all mountains from
the Tost to Atas Mountain [14][15]. Based on the
results of survey on habitats and environmental
ecology conducted in 1981-1987 in Part A of the
Great Gobi Strictly Protected Area and adjacent
areas, Dulamtseren [16] found lynx to live in small
numbers in small mountains, hills, river beds, bush
plains, mountain valleys of the area.

Distribution areas were mapped differently by
researchers, including the Khentii, Khangai, and
Khuvsgul mountains of Mongolia, the Mongolian
Altai, the Khyngan mountain range, and the low
mountains of the Trans-Altai Gobi (Figure 1) [17]
[18].
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Figure 1. Distribution of Eurasian lynx in Mongolia

Inmid-1970s, a survey of populations of Mongolia’s
fur animals was conducted by Institute of Biology,
with support of the Hunters association, classifying
animals into three main categories: abundant, rare,
and very rare (Figure 2), and establishing hunting
quotas [19]. Based on the results of the survey
and fur trapping data, it was estimated that lynx
population can be as large as 10,000 individuals in
an area covering 100,000 km?, spanning territory
of 187 soums in 16 aimags of Mongolia [20], since
then no new information concerning population
dynamics have become available.

By the mid-1980s, studies have provided a
general overview of the distribution of lynxes in
Mongolia, however detailed information on such
bio-ecological features as population dynamics,
nutrition and reproduction was still scarce, with
some small amounts of data being collected as by-
product of studies of other mammalians.

Lynx’s habitat in Mongolia. Habitat of lynx in
Mongolia was first described in connection with
the natural zones by Bannikov [3]. He concluded

that “In Khentii and Khuvsgul, lynxes live in
forested areas, in northern Khangai they prefer
rocky areas to forests, in Central Khangai they live
in the upper part of the forest and in the alpine belt,
in Mongolian Altai and Gobi Altai in rocky areas
and scattered shrubs, and in Trans-Altai Gobi, they
roam the rocky terrain, descend to the lowlands and
live in the bushes and poplar groves”.

The fact that lynxes are more densely and evenly
distributed in the mountains of northern Mongolia
is one of the first studies in this field to show the
evolutionary adaptation of the species’ population
numbers to the natural zones [21].

Mongolian Iynx’s diet and reproduction.
Depending on the availability of prey animals and
climatic conditions, habitat and hunting territory
of lynxes may vary slightly [22], it mostly attacks
juvenile roe deer, musk deer, and may also feed
on hares, Pallas’s pikas and even birds, however,
lynx’s habitat mostly overlaps with that of deer
[3]. In the Altai Mountains and the Trans-Altai
Gobi, it feeds on chukar partridge, young ibex and
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argali, while in the forestless areas of southwestern
Khangai mountains, it feeds on small rodents in the
summer and hares and small birds in the winter.

Skalon [6] found remnants of Mongolian marmots
in lynx stomachs, while P. Tarasov (oral account)
reported that lynxes catch red squirrel in the taiga

statistical accounts, the number of lynxes hunted in
Mongolia was 3,997 in 1908 [3][23], about 4,000
in 1909 [15], and by 1920, the number decreased to
only a few hundred (up to 800). Between 1958 and
1975, an average of 458 lynx fur were harvested
annually, 87% of which were harvested at forested

Legend
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A) Abundant; B) Rare; B) Very rare.

Mountain ranges:
I-Khangai Khentii mountain, 1I-Great Khingan mountain
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Figure 2. Overview of lynx distribution in Mongolia, based on hunting data (data from the Institute of
General and Experimental Biology, Mongolian Academy of Sciences, 1975)

[3], which indicates that the composition of the
species it preys on may vary depending on the
natural zone.

There is a lack of data on the reproduction of the
species in Mongolia. According to S. Dulamtseren
et al., [12], mating takes place in March-April, and
in May-June they usually have 2-3, sometimes
up to 5 young in a litter, with dens in trees or
rocks. Bannikov [1] based on interview with
local hunters, described the animal’s mating and
reproduction as follows: “In Gobi Altai kittens
can be seen starting from the beginning of May.
The gestation period is 9-10 weeks and the kitten
will have a of lynx like body shape in the first ten
days. In the Mongolian Altai, young Kkittens start
hunting with their mothers from the beginning of
June.”

Historical data on hunting and use. Based on

26

areas and 13% at non-forested areas [20].

In the first half of the 1970s, an average of
512 furs were produced annually nationwide
(Figure 3). 12-29 lynx furs were prepared per year
from the Khangai mountain range in the northern
part of Bayankhongor aimag in the 1960s and
1970s [20]. The five aimags in the forested steppe
zone produced about a half of the total number, or
232 furs [24]. According to the data from Khuvsgul,
most of furs were prepared from the species’
continuous distribution area
forested steppe of Chandmani-Undur soum, which
borders the southeastern part of the lake [25].

in  mountainous

Subspecies. Based on different fur size and color of
lynxes hunted in Mongolia, Bannikov [3] wrote: “In
Khentii mountains, lynx are larger, have softer,
dark greyish, spotless coat; in the northern part of
the Mongol Altai mountain range, lynx are similar
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Figure 1. Lynx fur preparation information (1953-1980)
source: National Central Archives of Mongolia

to those in the Khentii, but have a relatively smaller
body with gray coat and clearly visible spots; in
the Gobi Altai and the Trans-Altai Gobi, lynx are
light-colored, have relatively coarse-haired coat
with reddish spots”, which was the first attempt to
classify the subspecies based on their morphology
and geographical distribution.

The distribution area of lynx in Mongolia
consists of 3 fragmented regions such central
region, comprising of the Khangai and Khentii
Mountains, southeast region in the low mountains
of Khinggan, and western/southwestern region in
high mountains of Mongolian Altai [21], which
confirmed the findings of previous researchers on
presence of distinct populations with different body
shapes and color. Based on studies that climate
and geographic patterns contribute to increasing
biological diversity via processes of merging and
separating [26][27], it is likely the morphological
and genetic diversity of lynx populations is high
across sharply different regions.

Based on distribution and morphological patterns,
Gobi lynx is registered in the Mongolian Red Book
as L.lLisabellinus with conservation status “rare”
[28][29], which indicates that the lynx populations
in the Khangai, Khentii mountainous region in the
northern part of our country might have distrinct
form in morphology and genetics.

Conclusion
e Biological and ecological research on Mongolian
lynx is poor, with almost single articles published

in Mongolian (Dulamtseren, 1995, Dash and
Khrustalev, 1979).

e Based on hunting data, the distribution and
population numbers of lynxes were estimated
in the 1980s to be around 10,000 individuals
spanning 100,000 km? relatively evenly
distributed across all natural zones, with higher
densities in forested steppe zone. It remains to
date the only study of species’ distribution and
population numbers.

e The lynx feeds mainly on roe deer and rabbits
in the forested areas; marmots in the forested
steppe zone; young argali and ibex in the high
mountains; ungulates such as black-tailed gazelle
and small birds in desert and semi-deserts. Its
diet varies depending on natural zones.

e Our country has a long tradition of hunting lynx,
and in the first half of the 1970s, an average of
512 furs were produced annually nationwide.

e [t is necessary to conduct further studies of this
secretive feline species, using newly available
advanced molecular biology techniques, habitat
modeling, and camera trap methods in addition to
traditional methods of animal study, to establish
its genetic diversity, habitat specifics, dietary
variations, and role in the ecosystems.
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MoHTr0J1 OpHBI IIWJIYYC MHIH TapXal, aMbJApPax OPYMH, IKOJOTHIH OHLJIOT
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Xypaanryu

TeB Asuiin roBb 1euiiH OycuitH X0k 3ax, CHOMPHITH UX TAUTBIH O©MHO/I CKYYP JIX ra3ap3yilH eBepMeI] OaipIimi

Hb IIWIYYC MUIH TeHOTHITHIH OJIOH STH3 OaITBIT HOXIOIAYYIHY. MOHTOJ OpHBI IIUIYYC MUKH Ta3ap3YWH TapXxail,

amMbJIpax OpYMH, SKOJOTHIH acyy/ai 6ara cyuiarjcaH 0eree SHIXYY eryyiIui LIHIYYC MUHH ONOJIOTH-9KOJIOTHHH

TajlaapX ypbJ ©MHO XHUMCOH cyaajiraaHbl IYHT TONMIIOH AMXOITIIB.

Tynxyyp yec: MOHIO OpHBI IIKIYYC MU, TOO TOJITOM, HABII TIKID, I3/ 3YHJI, arHyyp

Opumi

Momnzon opubl wunyyc muilH mapxay, moo
moneoit: nnyyc muits (Lynx lynx) Tapxan, apbCHBI
XyAajaaHbl TYH OYpTrai 33par Xsaraapiaramant
M213371931 XIX-33¢ XX 3yyHbl 9X3H yea TeB Azuiir
CyUlaX SKCHEIULIKJ OpPOJIOH MOHroil OpHOOP
asuicaH XyjAajinaauua, Oaliranb cyanaauyjiblH asH
3aMBIH TAOMAITIII OWH.

MoHrosn opHbl 3YyH ypa Xd3cart, Mx XsHransl
yyJcax Muiayyc Mud Oaimar 0onoxsir aHx Jlanre
[1], xoxum BoponoBckwii [2] Hap TAOMAIMIIAICIH OO
banankoB [3] HYTrHITH HPrI>AUWH aMaH MDIIHI
YHISCIPH OMHOJI HyTraac HIBTApY wHpadr, Ux
XsHTaHbl yyJicaap Mall XOBOPT TOOIOTNIOX 3y
OOJIOXBIT TyPIKID.

X9HTUHH HYpyyHbl Xapaa TOJIBIH XOHJUN]
WWIYYCT?H  TaapanjacaHaa 41,
Tonyyn ron (Terton), XopadH Tron  OpYMBIH
Janrapxaansl HypyYy, DpIdHD YYJIBIH OyC HyTart
muiyyc epauiid tTapxanrrair Kosnosa-Ilymkapesa
[5], HopHOoa XoHTHIH TalTbIH OycHitH OyX HyTraap

KoBaneBckuii

TOAMNIYH, OHp OpUMBIH OHH 3ax Xs3raapaap
toxuonnox tyxai Ckanmol [6], XoHTUUH Tairag
MIWIYYC MHUH TYTPOMDI TapXCaH Max UADIITIH

*Xonboo bapux 30xuoey
yaxum xase: naranbaatarg@mas.ac.mn
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r»k KosmoB [7] AYTHAH asgH 3aMBIH TIMIITII,
CyJlaJiraaHbl TaljaHaa ypJcaH Oaiar.

3aBxaH anmart, Mmsp roasiH opunm [8], TyyH?3C
XOMJ 3yrT XeBCrejuilH yyJjcaap WIMIYYC MHWUT
TMmTIICoH Jyopos, Ilotamwmna [9][10] HapemH
MO TynaryypinaH bannukoB [3] Opxon
TOJIbIH 3X Op4YMM, XaHralH rojl Hypyyr JaraH
UATYYC MHUH TOITMOJ Taapaijax TeAUUTryH
XaHraiiH HypyyHBl OapyyH XOCTUHH OH MOATYH
ra3pyy/iaj ToO TOJTONHH XyBb/] OJIOH OMIII Y X3BHIH

TapxamTaid, TYT?9MdJ1 Taapaafax aMbTHBl HOAT
0OJIOXBIT OHITOJIKI).
Monron Agtaitn  wypyy [11][12][13], T'oBb-

AnTtaiiH HypyyHBI OYX yyJicaap, AnTaifH Laai TOBb]
Toctooc Atac yyn xypran Toxuommono [14][15].
Hynamippss Hap [16] ['oBuiiH ux napxan maaszat
ra3pblH A X3car, TYYHUH xui 3anraa HyTtart 198-
3¢ 1987 oHI XUIICOH aMbapax OPYHH, SKOJIOTHIH
CylanraaHsl yp IOYHA TOBUHH OycuilH 03cpar
yyJC, aapar TOJroja, O’yuiiH cadp camapra, Oyt
COOIT Tal, YYJCBIH XOOPOHIOX XOTIOP XOOJOWT
[I66H TOOTOW MIMIYYC MW OalipIIvH aMbrapiar
OOJIOXBIT TOTTOOKI).

Cymmaaunj IIWIYYC MHUHAH —Tapxal HYTTHHAT
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Taaux TOMaAT

ViceiH XHII

l:l YyaceH My

///// Munyyc muits Tapxan (dymamioppas, 1970)
Munyyc muitH Tapxan (Cokonos Hap, 1980)

190 380 570 760

N SN s Kuoometp
VYyncelH My>kian

[-Xanrait XaHTUlH yyrgapxar UX Myx
[I-Ux XsHraHel yynaapxar My

III-TeB A3uiiH Tarm eHaepaer

IV-AnTaiin yynapxar Mmyx

1-p 3ypar. Mownzon opusl wiunyyc mMutin mapxay

Monron opubl X3HTUH, XaHraid, XeBCIreJMiH
yyJac, Monron AnraiiH Hypyy, XSHTaHBl HYpYY,
AnTaiiH maaj TOBUHH 03CPAT YYJICHIT XaMpyyJiaH
XapuilaH agunryi 3yparmax OaiiB (1-p 3ypar)
[17][18] .

Onrepcen 3yyHsl 70-aan oHBI AyHAYyp MOHTrON
OPHBI YCJI3T aHTUIH TOO TOJTrOWH TOMM cyJanraar
XUk MOHTOJIBIH aHYJIBIH HUWTIMIIITUHH cayioap
30BJIOJUIT TYIIUTIIH 3703T, XOBOP, Mall XOBOP
I3COH 3 aHTWILIBIH Jaryy (2-p 3ypar) buonorwiin
XYPI3J3HTHIH CcyAnaauuj, HIITIAH JYTHK KU
TyTaM arHax aMbTHBI TOO TOJTOMI TOTTOOX OaifB
[19]. DHaXYY cyAanTraaHsl Yp AYH, apbC OAITIITHITH
M339H/1 YH/IICIISH MWIYYC MUH Hb MOHT0J1 OpHBI
16 aiimruitn 187 cymbria 100,000 opurm kM? HyTart
10,000 opuum [20] Goxrans Oaiix OOJIOMKTOUT
TOOLI00JICOHOOC XOHII TOO TOJITOMH X6 AI6JI3YUTII
X0J00TI0X M3/133 XIPITIIIXYYH OHOOT XYPTII ajra
X2B29p OaifHa.

MoHTONI OpHBI MIWIYYC MHWH TapXIbIH Tanxaapx
epeHxuil ToiM MAmPAMAA 1980-aan oHBI IyHA

YeH#r XypTan OYpACOH X3AWi Y TOIMYJISALLIH
XOJIJION 3YH, M TIKIII, YPIKUI 39p3T OHOJIOTH-
SKOJOTMHH OHIJIOTUMH Tanaapx HapUKWBUYMIICAH
MBI XOMC X3B33pP, 36BXOH 0ycCaj XOXTeH
aMbTHBI CyJajTaaHbl maiiBap Oaiiayaap XWHTIIK
0araxaH XOMXKIIHUN M1, MOIIIJIAI Myriapd
OaifHa.

Mownzon opubl wunyyc mMuith amvopax OpYUH:
XoHTHIA 0a XeBcren MUIyyC MU Hb OUT HyTarT
ampaapu, Ymapa XaHraijg 3H3 aMbTaH O MOJBIT
LIYTIXIICI WYY X UyIyypXar Ta3phir IpXIMIIDX
6on Tes Xauraig OMH 1231 X3COI, TaruiH
oyciyypt, Monron 6a ['oBuitH Anraiig >KHHXHD
XaJl acraTaif, apMar TapMar OyT CeerTt rasapr,
XapuH AJITailH 11aaJl TOBbJI TOBUIH YYJICBIH Xaj
yyJayypxar razap OapaajaH, ra3pblH Hamj Oyyx
OyT ceerT, TOOpOWH WHIYTYyHJ XYpTd>I amblapHa’
XOM33H TYC OpPHBI IIMITYYC MUIH 3aiiian Oaiipiimx
OHIJIOTUHT TOJOPXOMIA33 [15].

MoHron opHbI XOWJ X3CTUHH Yyylcaap LIMIYYC
MHHA OJOH TOOTOM, UX HATTIIWITANW, XapbLAHTYH
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Tauux ToMAIT

ViceH Xxun

|:| VynceH Mysxian
B Iunyyc Muit Tapxcas HyTar

Too Tonroitd yHanr»3:
A) Dnbar; B) Xosop; B) Mam xoBop.

VYynce Myskan:

[-Xanrait-XanTniin yynapxar ux myx, I[I-Mx Xsaurans
yymapxar ux myx, [II-Tes Asuitn ennepnert
xXamaapax ux MyX, [V-AnTaiiH yynapxar ux Myx.

2-p 3ypar. Moneon opusl wiunyyc muiin mapxysin mouim (LLIVA-uiin Eponxuiti 6onon Copunvin 6uorocuiin
Xypaonauesdc 1975 ono 6onoscpyyncan mMa0331910 YHOICIIH 3ypazias)

KU TapxaH Oadpiiiar OOJOXBII TOTTOOCOH Hb
Oaiiramuitn  Oyc OycCiyypadsp YT 3YHI aMbTHBI
TOO TOJITOW XYBBbCAaH ©OPUIOI/IOX OHIUIOTUNT
XapyyJICaH aHXJlard CyJajraanbl HAT 0033 [21].

Mownzon opHvl WUAYYC MUUH UOIWL MIIHCIIL,
ypycun: VoI THKIIIAMH OJIJION, LAr YypbIH
Oaiinyaac xamaapaH LIMIYYC MUHH Oaipiimi,
93OMILIUII HYTTHHH XOMK?? eepuiiernex [22] Oa
3airyy O60p repeec, 0agaHTa XymdPT MOBTIIOXO0C
rajgHauanzara, 00p Tyymnai, yX3p orioi, uyByyraap
9 X0O0JUIOX 0O0JIOBY OYTbIHXaHbI aMbJapAar HyTarT
WYY TOTTBOPTOH Oaiipmigar Oaitma [3]. AnraitH
Hypyy OOJIOH AJTaifH 1aaJ TOBbJ 3PI3H XaBHUPra
Xaxuiar OapuxblH 33pOTIRd 3alyy SIHTHp siMaa 0a
apraib XOHHMOpP XooJutomor Oon bapyyH emHen
XaHrailH ofl MOATYH raspyyJaja 3yHbI YIUpa
KIDKUT MAPATUU, 0BOJI106 00p Tyyiaid 06a KUKHUT
IyBYY OaphkK HIIAT aXdd.

CkanoH [6] muiIyyC MHHH XOIOOTHOOC MOHTOJ
TapBaranel ymmrma ok, [l TapacoB (aman
MDJ133) XOBY Taraj MWIyyC MUH OapaaH XdpoMm
HATIRH Oappmar [3] TOCHPIC Y33XdO WD
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TIKIIUHH OYpAIAdXYYH OOJOH WADII TIKIII
00JI0TY aMBTABIH 3YWIHHH OYpIdTT Hb OalTamifH
Oyc Oyciyypa3c XxaMaapaH eepuierier OaiiHa.

MoHrona 5H3 aMbTHBI YPXKIMHH TyXail M3733
OapuMT XoMc. JlynaMIppsH HapbIH MAIPIIICIHIIP
[22] opoo xeemneenmeen III-IV capm 6omx V-VI
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XaJHBl aH 3aBcapT 3accaH YYpdHI Taprajaar
OaifHa. bannukoB [3] OpOH HYTTHIH aHYIBIH
amMaH MPPAIIIA TYATYYpJIaH Yr aMbTHBI OpOO
X001100, 6CONT YpKIuitH Tanaap “I'oBuiin Antaing
TaBIyTaap CapbhlH DXIIP HOTYYJ Y33IIdHD. X297
TH9X Xyranaa Hb 9-10 107100 XOHOT 0a XHUI apaB
XOHOT0OC 3yi3ara OuexuHd. MoHron AnTaiiH
XyBBJ OOIKCOH 3yJI3araHyy/l 3ypraamyraap capaac
SXMIH XaMT aH XeeX 3XJ3IAr” K IAypbIcaH
Oaiinar.

Aenadie, awiuenax@c upciIH MyyxXiH Yaamdiucaan:
Mownron opora 1908 ounx 3,997 [3][23], 1909 oun
4,000 opuum [15], 1920 on X371 eplaee X3AXAH
syyraap (800 XypTan) TOOJOrAOX IIWIYYC MHKH
appc OdiTrak Oaibkdd. Xapun 1958-1975 onb
XOOpOHI XuJ Oyp AyHmkaap 458 mmmyyc mui
artacHel 87%-uiir oWt Hytraac, 13%-uiir oMryi
HyTraac o3Bopiox Oais [20].

1970-aam 0HBI 5XHUH XaracT YICHIH XOMKIIH/T KU
ayHmkaap 512 mmnyycHuil apbc, basHXoHrop
alMruitH xoi x3car, XaHrailH HypyyHaac 1960-
1970-aan ousl yexn xwuia Oyp 12-29 apsc 62aTraH
HUANyymk Oatican (3-p 3ypar) [20] Gereem 18
aiimraac XaHrailH OWT X39pHWiiH Oycdj opmux 5
afimMar Hb O3JITTACOH apbCHBI Xaraceir Oywy 232
apbC OANTracoH IyH Omit [24]. XeBcren OpUMBIH
MDBJI99H33C Y3B3J HYYPBIH 3YYH YPJ X3COITIH XUl
3aJraH OpIINX, OWUT X?I3pHUIH OYCHHH HAIPHXYH
TapXIIbIH Xs3raapTail oMposoo opimux YaHMaHb-
OHzep cyMaac UXIHX apbChIT ONTIIK OaiB [25].

Amneunan 3yii; MOHrol OpHOOC arHacaH HIMITYYC
MHUIH apbC YCOH OYPXIBUMIH ©HTe OOJIOH
XOMIKIITIIp XapuiIlaH aauiryi 6ainar, baHankoB
[3] “XoHTHIH HYpyyHI LIMJIYYC MUHH XOBCrep,
300JI6H YCTAH, XaphllaHTyld OapaaH caapaiayy,
JIlaH OHTOTIU TOM OMETIH X21103p; MoHTOI ANTaitH
HYPYYHBI XOHA X3C3IT XOHTHHH X3503pToi
oiipooo 00JIOBY caapall OHreTIH, WIT Xapargax
TOJIOOTON XaphIIAHTYH JKIDKHT OWeTdH X210ap;
['oBuiin AnTaii 00710H ANTaiiH 11aa i TOBB ylIaaBTap
TONOOTOM I1aliBap OHTOTAH XapbIAHTYH IUPYYH
YCTDi X25100p TyC TYC TOXHOIIIOT TXK JYTHICOH
Hb 3YWIMHH JIOTOOJ AaHTWILIBIT MOpdoory,
razap3yiH I3/ NONyJIALbIH TapXalTail ysuiyyJiaH
XUHCOH aHXHBI OPOJIAJIOTO OaiB.

MoHron opHBI IIWIYYC MUHH Tapxall HyTar Hb
Xanraid, XoHTUHH YYJICBIH CUCTEMHUHUT OYXd3J1 Hb
XaMmapcaH TOBHHH X3COT, HYTTHHH 3YYH OMHOJ
x3carT Ux XsHranel HaMm yyscaap, OapyyH 00J0H
OapyyH ©MHO/I X2CITT OHIep yyJc OyXuil HyTTHIAT
xamapcad MoHron-AnrtaitH X31m03pyya IacdH 3
YHICOH TacapxaWTcaH apall XdJI0dpTdii Oaiigar
[21] BB OmewmitH X37M03p, OHre 3yCIIP sUIrarmaax
x37103pyya Oaiix eMHeX cyanaadiblH AYTHIITHAT
OartanraaxyyJcaH Xapar OaiB.

VYyp ambcran 00J10H ra3ap3yiH OJIOH SIH3 X3B IIHHK
Hb OWOJIOTHHH OJIOH STH3 OaMIJIBIT HAIMATAYYIDX
IWHK 9aHap OyXuil razap 3yYWH MOIYIAIYY] eep
XOOPOHA00 HUHMIIAX, Tycraapiarjiax Yl SBUbIT Ouit
Oosroyor [26][27] Tyxail 3pI3MTIH CyjiaadiiblH
OYTHYITHAT Wi 60iaroBod MOHTON OpHBI Yyp
ambcran OoJIoH OaiiranuiiH Oyc OyciayypuiiH 3pc
suIraaTail My>»KMMr JaMHaH OpIUMX LIWIIYYC MUNH
noTyJisia;, MopoJOTHITH OOJIOH TEHETHK OJIOH
stH3 Oaiijan eHgep Oaiix TanTaii.

["oBuitH MY yC MUHT TapXal HyTar, MOpGoJI0ruiiH
X3B IMMHXKUL TyAryypiaH L.lisabellinus H3p33p
MOoHT0:1 yJCBIH yJIaaH HOMOH/JT ‘XOBOP’ 33P3IIIN33P
Oyptracan [28][29] Oalimar Hb MaHall OPHBI XOWJ
X3CcruiiH XaHraid X HTHUHH yynapxar Oyc HyTart
IIIITYYC MUHH MOPQOJOTH, TEHEeTHKHHH XYBbII
suraatai Xauoap Oaiik O0JI30IITYHT XapyyJTHa.

JAyraar

° MoHTO0J1 OpHBI HIMJIYYC MHIH OHOJIOTHU-
9KOJIOTUHH CyJaJTaaHbl MDA TyH sAaMar
(Hdynamippan, 1995, Jlam, Xpycranes. 1979)
Oaiina.

° unyyc MuiiH Tapxan, HOMYJSIBIH TOO
toaroi#r 1980-aax oux 100,000 km? myTart 10,000
opurM Oojranb 0aix OOJOMKTON XOMIDH YHIIIK,
Oaiirammiin  Oyx OYCIyypT epreH TapxaiTTai
XOJIMH 9 OWUT X?IIpWHH OycdI XapblUaHTYH OJIOH
TOOTOM, HATTIINII UXTIH JKUI] TOXHOJIIJI0r OaliHa.

° [nnyyc muii HE 0l Taiiran 60p repeec,
Tyynail X3J09pT3H, OUT XI3pHH OycdA MOHTOI
TapBara, OHJ1ep YyJIbIH OyC3/] apraiib SHTUPBIH T,
TOBb LOJMHH OYCOT Xap CYYATHHA 33p3T TypyyTaH
amMbTaJl, KIKUT IIYBYYyJlaap 30HXMWJIOH XOOJUJIOX
0a WMl TKIIIUHH Oypmen OadramuiiH  Oyc
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Oycayypasp eepuierier OaiiHa.

° MaHaii OpoHJ WWIYYC MHUHI arHax
alIMIJIaX HWPCOH TYYXOH YyiamMKianTai Oereen
1970-aan OHBI 5SXHUH XaracT >KWIJ YJICBHIH
XOMXKI9HI 512 apbc 02nTraK OaiiB.

° Cyynuiin KIITYY IR

CyJlanraaHj  yJaMKJIaiaT  apryyjaaac
MOJIEKYJT OWOJIOTUHH JIBIIAIATIT TEXHOJOTH,
ambJpax OpYHBl 3arBapwiall, aBTOMAaT KaMEpbIH

aMbTHBI
rajgHa

apra 3YWT X3paridH Oairane, razap3yiH eBepMeI]
TOITOUTOM MaHal OpHBI HYyYLJIAI aMbJpajblH X3B
Masrtal MHUHH OBIMUH Teleeyen yr 3YWIUiH
TEHETUK TOTTOIl, TIATIIPUNAH OJIOH SH3 OaMIIIBIT
HapHWiiBWIAH CyAaDK, Tapxal O0alpimia HyTTHiiH
OHIIJIOT, TYJIMIIPUIH 3aiI1aH Oall pIIUX TOPUM, U
TKIIIMHUH XO0J00rm0JI, OaMrajiuiiH 3KOCHCTEM/I
TYHIPTTIX YYPTUUT CyJUTax Imaap/piarataii OaiHa.
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